The concept of a Luttinger liquid has recently been established as a fundamental paradigm vital to our understanding of the properties of one-dimensional quantum systems, leading to a number of theoretical breakthroughs. Now theoretical predictions have been put to test by the comprehensive experimental study.
2 study of the dynamical properties of a generic one-dimensional system -a chain of quantum spins ½ -and find spectacular agreement between their data and the theoretical predictions.
While we can't experience living in low-dimensional worlds, they are full of surprises that we can readily appreciate. One of the first things that come to mind is the spectacular argument (given by Stephen Hawking in one of his popular lectures 6 ) on why life as we know it is not possible in two dimensions:
The digestive tract would divide a two-dimensional animal into two separate pieces! Geometry is even more restrictive in one dimension. Here two objects can not move past one another unless they can penetrate each other; the one on the right will always remain on the right, and the one on the left will always be on the left. Hence, in addition to political implications, a clear distinction between the two fundamental types of particles, those obeying Bose and Fermi statistics, disappears in the one-dimensional world. Indeed, the difference between bosons and fermions comes into play in quantum mechanics when two particles swap places. This has no effect for the system of bosons but changes the sign of the wave function for fermions. If particles never swap places, the system's descriptions in terms of Bose and Fermi elementary excitations are equally legitimate, the choice being just a matter of convenience as the non-interacting fermions are equivalent to strongly interacting bosons and vice versa 7, 8 . Capitalizing on this observation and employing the powerful machinery of quantum field theory theorists developed a new technique known as bosonisation 4, 9 which provides a unified description of the one-dimensional world.
Discovery of conformal invariance has further revolutionized our understanding, providing a potentially complete description of all possible critical phases in 1+1 (space + time) dimensions. Perhaps, the most important is the so-called "Tomonaga-Luttinger" or, simply "Luttinger" liquid that was originally devised as a replacement for Landau 
